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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to restrain 
degradation of static-eliminating function as well as to 
attain a high-precision ion balance. 
SOLUTION: A positive and a negative ion detecting 
electrodes 4 f 5, each arrayed close to a positive and a 
negative discharge electrodes 2 t 3 detects a positive and 
a negative ion currents respectively, which are 
converted into an analog voltage with a current/voltage 
conversion circuit 6. 7, and then, into a digital one with 
an A/D conversion circuit 8, and both ions are compared 
by a microcomputer 9. Digital control signals are 
outputted so as to balance the positive and negative 
ions, and D/A converted with D/A conversion circuits 
10, 11 and make a direct-current high voltage of positive 
and negative high- voltage generating circuits 12, 13 
variable, and at the same time, decreased amount of 
positive and negative ions detected is measured by the 
microcomputer 9, in correspondence with which, the 
digital control signals are outputted for increasing ion 
current by the decreased amount, changing the direct-current high voltage of the positive and 
negative high-voltage generating circuits 12, 13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative 
Response arrangement of a cation detection electrode and the anion detection electrode is 
carried out to the discharge electrode of said positive/negative, respectively. The ion current of 
the positive/negative detected with the ion detection electrode of these positive/negative, 
respectively is changed into analog voltage, respectively. Carry out A/D conversion of this and 
consider as digital value, and read into a microcomputer and it compares with it. While the digital 
signal for control of each positive/negative for a polarity is outputted from this microcomputer 
so that the amount of ion of positive/negative may be made to balance, and carrying out D/A 
conversion of this and carrying out acjjustable [ of the direct-current high tension of the high- 
tension generating circuit of positive/negative ] The decrement of the ion current of the 
detected positive/negative is measured with a microcomputer. The control approach of the 
direct-current electric discharge machine characterized by outputting the digital signal for 
control for making the ion current increase so that the decrement may be balanced, carrying out 
D/A conversion of this, and carrying out adjustable [ of the direct-current high tension of the 
high-tension generating circuit of positive/negative ]. 

[Claim 2] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative 
Response arrangement of a cation detection electrode and the anion detection electrode is 
carried out to the discharge electrode of said positive/negative, respectively. The ion current of 
the positive/negative detected with the ion detection electrode of these positive/negative, 
respectively is changed into analog voltage, respectively. Carry out A/D conversion of this and 
consider as digital value, and read into a microcomputer and it compares with it. The digital 
signal for control of one of positive/negative for a polarity is outputted from this microcomputer 
so that the amount of ion of positive/negative may be made to balance. While carrying out D/A 
conversion of this and carrying out adjustable [ of the direct-current high tension of the polar 
high-tension generating circuit of one of positive/negative ] The decrement of the ion current of 
the detected positive/negative is measured with a microcomputer. The control approach of the 
direct-current electric discharge machine characterized by outputting the digital signal for 
control for making the ion current increase so that the decrement may be balanced, carrying out 
D/A conversion of this, and carrying out adjustable [ of the direct-current high tension of the 
high-tension generating circuit of positive/negative ]. 

[Claim 3] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative 
Response arrangement of a cation detection electrode and the anion detection electrode is 
carried out to the discharge electrode of said positive/negative, respectively. The ion current of 
the positive/negative detected with the ion detection electrode of these positive/negative, 
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respectively is changed into analog voltage, respectively. So that carry out A/D conversion of 
this and it considers as digital value, and may read into a microcomputer, it may compare with it 
and the polar amount of ion of one of positive/negative may become fixed At the same time it 
outputs the digital signal for control for the polarity, it carries out D/A conversion of this and it 
carries out ac(justable [ of the direct-current high tension of the polar high-tension generating 
circuit of one of positive/negative ] While the digital signal for control for the polarity is 
outputted so that the polar amount of ion of another side may also become fixed according to 
this, and carrying out D/A conversion of this and carrying out acjjustable [ of the direct-current 
high tension of the polar high-tension generating circuit ] The decrement of the ion current of 
the detected positive/negative is measured with a microcomputer. The control approach of the 
direct-current electric discharge machine characterized by outputting the digital signal for 
control for making the ion current increase so that the decrement may be balanced, carrying out 
D/A conversion of this, and carrying out adjustable [ of the direct-current high tension of the 
high-tension generating circuit of positive/negative ]. 

[Claim 4] The control approach of the direct-current electric discharge machine according to 
claim 1, 2, or 3 characterized by changing the direct-current high tension of the high-tension 
generating circuit of positive/negative to high-tension mode and low-battery mode by control of 
a microcomputer by switch actuation- 
EC laim 5] the volume for ion balance adjustable — a programmed voltage — adjustable — 
carrying out — the value — A/D conversion — carrying out — this — a microcomputer — 
inputting — positive/negative — the control approach of the direct-current electric discharge 
machine according to claim 1, 2. 3. or 4 characterized by considering as offset of the controlled 
variable which carries out adjustable [ of the direct-current high tension of one polar high- 
tension generating circuit ] even if few. 

[Claim 6] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative The 
cation detection electrode and anion detection electrode by which response arrangement was 
carried out to the discharge electrode of said positive/negative, respectively. The current / 
electrical-potential-difference conversion circuit of each positive/negative which changes into 
analog voltage the ion current of the positive/negative detected with the ion detection electrode 
of these positive/negative, respectively, respectively, While outputting the digital signal for 
control of each positive/negative for a polarity so that the digital value of the positive/negative 
may be compared with the A/D-conversion circuit which changes the analog voltage into digital 
value and the amount of ion of positive/negative may be made to balance The microcomputer 
which outputs the digital signal for control for making the ion current increase so that the 
decrement of the ion current of the detected positive/negative may be measured and the 
decrement may be balanced. The control unit of the direct-current electric discharge machine 
characterized by carrying out adjustable [ of the direct-current high tension which is equipped 
with the D/A conversion circuit which changes the digital signal for these control into analog 
voltage, and is outputted from the high-tension generating circuit of said positive/negative 
according to the analog voltage of each of the changed positive/negative ]. 
[Claim 7] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative The 
cation detection electrode and anion detection electrode by which response arrangement was 
carried out to the discharge electrode of said positive/negative, respectively. The current / 
electrical-potential-difference conversion circuit of each positive/negative which changes into 
analog voltage the ion current of the positive/negative detected with the ion detection electrode 
of these positive/negative, respectively, respectively, While outputting the digital signal for 
control of one of positive/negative for a polarity so that the digital value of the positive/negative 
may be compared with the A/D-conversion circuit which changes the analog voltage into digital 
value and the amount of ion of positive/negative may make it balance The microcomputer which 
outputs the digital signal for control for making the ion current increase so that the decrement 
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of the ion current of the detected positive/negative may be measured and the decrement may 
be balanced. The control unit of the direct-current electric discharge machine characterized by 
carrying out adjustable [ of the direct-current high tension which is equipped with the D/A 
conversion circuit which changes the digital signal for these control into analog voltage, and is 
outputted from said high-tension generating circuit according to the changed analog voltage ]. 
[Claim 8] In the direct-current electric discharge machine which impresses direct-current high 
tension to the discharge electrode of each positive/negative from the high-tension generating 
circuit of each positive/negative, and is made to generate the ion of each positive/negative The 
cation detection electrode and anion detection electrode by which response arrangement was 
carried out to the discharge electrode of said positive/negative, respectively, The current / 
electrical-potential-difference conversion circuit of each positive/negative which changes into 
analog voltage the ion current of the positive/negative detected with the ion detection electrode 
of these positive/negative, respectively, respectively, So that the digital value of the 
positive/negative may be compared with the A/D-conversion circuit which changes the analog 
voltage into digital value and the polar amount of ion of one of positive/negative may become 
fixed While outputting the digital signal for control for the polarity so that the polar amount of ion 
of another side may also become fixed according to this at the same time it outputs the digital 
signal for control for the polarity The microcomputer which outputs the digital signal for control 
for making the ion current increase so that the decrement of the ion current of the detected 
positive/negative may be measured and the decrement may be balanced, The control unit of the 
direct-current electric discharge machine characterized by carrying out adjustable [ of the 
direct-current high tension which is equipped with the D/A conversion circuit which changes the 
digital signal for these control into analog voltage, and is outputted from the high-tension 
generating circuit of said positive/negative according to the analog voltage of each of the 
changed positive/negative ]. 

[Claim 9] The control unit of the direct-current electric discharge machine according to claim 6 f 
7, or 8 characterized by having an electric discharge capacity circuit changing switch for 
changing the direct-current high tension of the high-tension generating circuit of 
positive/negative to high-tension mode and low-battery mode by control of a microcomputer by 
switch actuation. 

[Claim 10] the volume for ion balance acjjustable — having — this — a programmed voltage — 
ac|justable — carrying out — the value — A/D conversion — carrying out — this — a 
microcomputer — inputting — positive/negative — the control unit of the direct-current 
electric discharge machine according to claim 6, 7, 8. or 9 characterized by considering as offset 
of the controlled variable which carries out acjjustable [ of the direct-current high tension of one 
polar high-tension generating circuit ] even if few. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention impresses direct-current high tension to the discharge 
electrode of each positive/negative from the high-tension generating circuit of each 
positive/negative, and relates to the control approach and control unit which control the applied 
voltage to a discharge electrode for maintenance of the electric discharge engine performance, 
ion balance, etc. in the direct-current electric discharge machine which is made to generate the 
ion of each positive/negative and discharges an electrification body. 
[0002] 

[Description of the Prior Art] With development of the electrical and electric equipment in recent 
years, especially digitization, what also has the device weak to static electricity used for it 
increases, and the advanced demand of the specification of the static eliminator used for the 
cure against the static electricity failure has been increasing. 

[0003] There are most demands about the precision (offset voltage) of ion balance especially in 
it, and the approach indicated by JP,1 1-1 35293 A JP,3-266398.A, and JP,2-267880,A as 
opposed to it is learned. These approaches are controlling ion balance automatically with the 
direct-current-system static eraser (direct-current electric discharge machine). 
[0004] By turning on and off the high tension impressed to the discharge electrode of 
positive/negative by JP,1 1-135293.A as the control approach, respectively, aiming at ion 
balance, preparing an ion detection electrode, detecting the amount of ion in JP.3-266398.A or 
JP,2-267880,A, fixing high tension to one side of the discharge electrode of positive/negative, 
and already acjjusting the high tension to one side, drawing gets down from ion balance and the 
demand of a commercial scene is filled with the field of ion balance. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when a static eliminator is used for a long 
period of time, as JP.2-267880.A has also described, dust etc. adheres to the discharge 
electrode of the positive/negative which generates the ion of positive/negative and the ion of 
the positive/negative generated not only becomes imbalance, but the amount of ion generated 
also decreases and the electric discharge engine performance falls. 

[0006] In spite of pointing out such a phenomenon from the former, the actual condition is 
importance's setting a current technique to ion balance, and guiding periodical cleaning 
implementation of the discharge electrode of positive/negative about electric discharge 
performance degradation. 

[0007] Then, in addition to the ability to aim at ion balance with a high precision, this invention is 

to enable it to control electric discharge performance degradation. 

[0008] 

[Means for Solving the Problem] In the direct-current electric discharge machine which this 
invention impresses direct-current high tension to the discharge electrode of each 
positive/negative from the high-tension generating circuit of each positive/negative, and is made 
to generate the ion of each positive/negative the 1st gestalt Response arrangement of a cation 
detection electrode and the anion detection electrode is carried out to the discharge electrode 
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of positive/negative, respectively. The ion current of the positive/negative detected with the ion 
detection electrode of these positive/negative, respectively is changed into analog voltage, 
respectively. Carry out A/D conversion of this and consider as digital value, and read into a 
microcomputer and it compares with it. While the digital signal for control of each 
positive/negative for a polarity is outputted from this microcomputer so that the amount of ion 
of positive/negative may be made to balance, and carrying out D/A conversion of this and 
carrying out ac|justable [ of the direct-current high tension of the high-tension generating circuit 
of positive/negative ] The decrement of the ion current of the detected positive/negative is 
measured with a microcomputer, the digital signal for control for making the ion current increase 
is outputted so that the decrement may be balanced, D/A conversion of this is carried out, and 
it carries out adjustable [ of the direct-current high tension of the high-tension generating 
circuit of positive/negative ]. 

[0009] The 2nd gestalt carries out response arrangement of a cation detection electrode and the 
anion detection electrode to the discharge electrode of positive/negative, respectively. The ion 
current of the positive/negative detected with the ion detection electrode of these 
positive/negative, respectively is changed into analog voltage, respectively. Carry out A/D 
conversion of this and consider as digital value, and read into a microcomputer and it compares 
with it. The digital signal for control of one of positive/negative for a polarity is outputted from 
this microcomputer so that the amount of ion of positive/negative may be made to balance. 
While carrying out D/A conversion of this and carrying out adjustable [ of the direct-current high 
tension of the polar high-tension generating circuit of one of positive/negative ] The decrement 
of the ion current of the detected positive/negative is measured with a microcomputer, the 
digital signal for control for making the ion current increase is outputted so that the decrement 
may be balanced, D/A conversion of this is carried out, and it carries out adjustable [ of the 
direct-current high tension of the high-tension generating circuit of positive/negative ]. 
[0010] The 3rd gestalt carries out response arrangement of a cation detection electrode and the 
anion detection electrode to the discharge electrode of positive/negative, respectively. The ion 
current of the positive/negative detected with the ion detection electrode of these 
positive/negative, respectively is changed into analog voltage, respectively. So that carry out 
A/D conversion of this and it considers as digital value, and may read into a microcomputer, it 
may compare with it and the polar amount of ion of one of positive/negative may become fixed 
At the same time it outputs the digital signal for control for the polarity, it carries out D/A 
conversion of this and it carries out adjustable [ of the direct-current high tension of the polar 
high-tension generating circuit of one of positive/negative ] While the digital signal for control for 
the polarity is outputted so that the polar amount of ion of another side may also become fixed 
according to this, and carrying out D/A conversion of this and carrying out adjustable [ of the 
direct-current high tension of the polar high-tension generating circuit ] The decrement of the 
ion current of the detected positive/negative is measured with a microcomputer, the digital 
signal for control for making the ion current increase is outputted so that the decrement may be 
balanced, D/A conversion of this is carried out and it carries out adjustable [ of the direct- 
current high tension of the high-tension generating circuit of positive/negative ]. 
[001 1] Two-step switching of the height of electric discharge capacity can be easily performed 
by changing the direct-current high tension of the high-tension generating circuit of 
positive/negative to high-tension mode and low-battery mode by control of a microcomputer by 
switch actuation. 

[0012] the volume for ion balance adjustable — a programmed voltage — adjustable — carrying 
out — the value — A/D conversion — carrying out — this — a microcomputer — inputting — 
positive/negative — even if few, it considers as offset of the controlled variable which carries 
out adjustable [ of the direct-current high tension of one polar high-tension generating circuit ]. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a 
detail based on a drawing. 

[0014] The whole control unit configuration of this example is shown in drawing 1 . In the direct- 
current electric discharge vessel 1 , while the needlelike discharge electrode 2-3 of 
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positive/negative two poles sets predetermined spacing and is arranged at parallel The cation 
which the anion detection electrode 5 made correspond, respectively, has been arranged in near, 
and was generated with the forward discharge electrode 2 to the discharge electrode 3 by the 
side of the cation detection electrode 4 and a negative electrode to the discharge electrode 2 by 
the side of a positive electrode is the cation detection electrode 4. The anion generated with the 
negative discharge electrode 3 is the anion detection electrode 5, and is independently detected 
as the ion current, respectively. 

[0015] the ion current of the positive/negative detected with the ion detection electrode 4-5 of 
these positive/negative — each positive/negative — it is inputted into a microcomputer 9, after 
it is changed into analog voltage by a current / electrical-potential-difference conversion circuit 
6-7 and being further changed into digital value by the A/D-conversion circuit 8. 
[0016] A microcomputer 9 compares the ion current of the positive/negative by which digital 
conversion was carried out as an electrical-potential-difference value, and it outputs the digital 
signal for control of each positive/negative for a polarity so that the amount of ion of the 
positive/negative generated with the discharge electrode 2-3 of positive/negative may be made 
to balance, moreover, the digital signal for control for making the ion current increase so that the 
decrement of the ion current of the detected positive/negative may be measured and the 
decrement may be balanced — positive/negative — it outputs independently. 
[001 7] the digital signal for these forward negative control — each positive/negative — it is 
changed into analog voltage by the D/A conversion circuit 10-11, and the high-tension 
generating circuit 12-13 of positive/negative carries out adjustable [ of the high tension 
impressed to the discharge electrode 2-3 of positive/negative ] according to the changed analog 
voltage. 

[0018] Moreover, this control unit is equipped with the electric discharge capacity circuit 
changing switch 14 in order to change the direct-current high tension of the high-tension 
generating circuit 12-13 of positive/negative to high-tension mode and low-battery mode in two 
steps (i.e., in order to change electric discharge capacity to two steps of height). And the direct- 
current high tension by which control of a microcomputer 9 outputs the control signal for an 
electrical-potential-difference change to the D/A conversion circuit 10-11, and is outputted to 
it by this switch actuation from the high-tension generating circuit 12-13 of positive/negative is 
changed. 

[0019] furthermore, the volume 15 for ion balance actjustable has — having — this — a 
programmed voltage — adjustable — carrying out — the value — the A/D-conversion circuit 8 

digital value — changing — this — a microcomputer 9 — inputting — positive/negative — 
even if few, it considers as offset of the controlled variable which carries out adjustable [ of the 
direct-current high tension of one polar high-tension generating circuit 12-13 ]. 
[0020] Moreover, a microcomputer 9 outputs a stop signal to the high-tension generating circuit 
12-13 of positive/negative so that the direct-current high tension outputted from the high- 
tension generating circuit 12-13 of positive/negative may not exceed limiting value based on the 
ion current detected as mentioned above, for example, one of positive/negative — when a near 
high-tension output stops, the forcible stop of the output of both positive/negative is carried out 
so that reverse may not be electrified. 
[0021] 

[Example] Next an example is given and actuation is explained in full detail. The high-tension 
generating circuit 12-13 of positive/negative is controllable by digital value to 0-FFH (0-256) 
with the control signal outputted from a microcomputer 9. The forward high tension to which this 
is inputted into the D/A conversion circuit 10-11, and is outputted from the forward high- 
tension generating circuit 12 Adjustable [ of the negative high tension which adjustable is carried 
out from +4kV to +9.5kV as shown in the graph of drawing 2 , and is outputted from the negative 
high-tension generating circuit 13 ] is carried out from -3.5kV to +7.5kV. A cleaning alarm etc. 
can be displayed using the digital control signal inputted into this D/A conversion circuit 10-11. 
[0022] After detecting the ion current by the ion generated with the forward discharge electrode 
2 and changing this into analog voltage by the current / electrical-potential-difference 
conversion circuit 6, the cation detection electrode 4 installed near the forward discharge 



http://www4.ipdl.ncipi.go jp/cgi-bin/tranweb_cgi_eije 



2006/10/27 



JP,2001-217094,A [DETAILED DESCRIPTION] 



4/6 ^— v 



electrode 2 is changed into digital value by the A/D-conversion circuit 8, and is read as a 
forward amount of ion with a microcomputer 9. A response with the ion current detection 
electrical potential difference when considering as high-tension mode (it being high mode about 
electric discharge capacity) with the electric discharge capacity circuit changing switch 14 at 
drawing 3 and A/D-conversion data is shown. 

[0023] Similarly, after detecting the ion current by the ion generated with the negative discharge 
electrode 3 and changing this into analog voltage by the current / electrical-potential-difference 
conversion circuit 6, the anion detection electrode 5 installed near the negative discharge 
electrode 3 is changed into digital value by the A/D-conversion circuit 8 t and is read as a 
negative amount of ion with a microcomputer 9. A response with the ion current detection 
electrical potential difference when considering as low-battery mode (it being low mode about 
electric discharge capacity) with the electric discharge capacity circuit changing switch 14 at 
drawing 4 and A/D-conversion data is shown. 

[0024] The adjustable amounts of the electrical potential difference by the volume 15 for ion 
balance adjustable are 0-2.5V, and the electrical potential difference of that central point is 
1.25V, and has come to be able to carry out adjustable in the forward direction and the negative 
direction focusing on this value. 

[0025] If each high tension which will be impressed to the discharge electrode 2 of 
positive/negative and 3 if the electric discharge capacity circuit changing switch 14 is changed 
to the "high" side is set to 6.0kV and changed to the "low" side, it can be set to 5.5kV, electric 
discharge capacity can decline, and it can stop an ozone yield low. 

[0026] Control of ion balance is performed as follows. First, in order to set a forward high- 
tension output to +6kV as initial setting, as shown in drawing 2 from a microcomputer 9, digital 
value "46H" is outputted. At this time, a negative high-tension output outputs digital value 
"60H" so that it may be set to about -5.6kV. And the sensibility of the current / electrical- 
potential-difference conversion circuit 6 by the side of forward is adjusted so that the cation 
detection electrode 4 may detect and the forward ion electrical potential difference AO which 
carried out a current / electrical-potential-difference conversion may be set to 1,25V. Moreover, 
the potential of the electrification plate 16 for an electrification monitor is measured with an 
electrometer 1 7, and ion negative with the anion detection electrode 5 is detected, and the 
sensibility of the current / electrical-potential-difference conversion circuit 7 of a negative side 
is acijusted so that the negative ion electrical potential difference A1 which carried out a 
current / electrical-potential-difference conversion may similarly be set to 1.25V, so that the 
potential may be set to 0. 

[0027] Thus, after initializing, a microcomputer 9 reads the electrical potential difference A2 from 
the electrical potential difference AO from the current / electrical-potential-difference 
conversion circuit 6-7 of positive/negative. A1, and the volume 15 for ion balance adjustable 
from the A/D-conversion circuit 8 as digital value. 

[0028] Here, a digital signal is outputted to the D/A conversion circuit 1 1 of a negative side so 
that the programmed voltage of the volume 15 for ion balance acjjustable may raise negative high 
tension in order for a microcomputer 9 to compare with the data A1 of a negative side the data 
AO by the side of forward [ which carried out ion detection and was changed ], for example, to 
set it to A0=A1 in the case of A0>A1 when an A/D-conversion value is 80H in 1.25V of a core. 
On the contrary, a digital signal is outputted to the D/A conversion circuit 1 1 of a negative side 
so that negative high tension may be dropped in the case of A0<A1. 

[0029] When the programmed voltage of the volume 15 for ion balance adjustable is biased in the 
forward direction, for example, it is made 90H from 80H, a microcomputer 9 subtracts the offset 
value A2 to the data AO by the side of forward (90H-80H), and compares it with the data A1 of a 
negative side. And in the case of A0-(90H-80H) >A1, in order to make it A0-(90H-80H) =A1, a 
digital signal is outputted to the D/A conversion circuit 1 1 of a negative side so that negative 
high tension may be raised. On the contrary, a digital signal is outputted to the D/A conversion 
circuit 1 1 of a negative side so that negative high tension may be dropped in the case of A0- 
(90H-80H) <A1. 

[0030] Therefore, in this case, the set point of the volume 1 5 for ion balance adjustable and the 
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data AO by the side of forward are calculated, negative high tension is controlled to set the data 
A1 of a negative side by it, it shifts in the forward direction and ion balance is carried out. 
[0031] On the other hand, when the programmed voltage of the volume 15 for ion balance 
adjustable is biased in the negative direction, for example, it is made 70H from 80H, a 
microcomputer 9 subtracts the offset value A2 to the data AO by the side of forward (80H-70H), 
and compares it with the data A1 of a negative side. And in the case of A0+(80H— 70H) >A1, in 
order to make it A0-(80H-70H) =A1, a digital signal is outputted to the D/A conversion circuit 
1 1 of a negative side so that negative high tension may be raised. On the contrary, a digital 
signal is outputted to the D/A conversion circuit 1 1 of a negative side so that negative high 
tension may be dropped in the case of A0+(80H-7OH) <A1. 

[0032] Therefore, although negative high tension is controlled to calculate the set point of the 
volume 15 for ion balance ac(justable, and the data AO by the side of forward, and to set the data 
A1 of a negative side by it also in this case, it shifts in the negative direction and ion balance is 
carried out. 

[0033] By the way. if the long duration activity of the direct-current electric discharge machine 
1 is carried out, the discharge electrode 2-3 of positive/negative will become dirty, or the 
amount of ion which dust adheres and is generated will decrease, and the electric discharge 
engine performance will get worse with the passage of time. 

[0034] Although it has set up so that the electrical potential difference which detected and 
carried out a current / electrical-potential-difference conversion with the cation detection 
electrode 4 may be set to 1 .25V (the digital value of AO is 80H) in early stages of an activity 
Even if it keeps constant the high tension impressed to the forward discharge electrode 2, the 
cation current detected with the cation detection electrode 4 decreases, and the electrical- 
potential-difference conversion value decreases from 1.25V to 1.0V in drawing 3 (it is made 
digital value and decreases from 80H to 66H). 

[0035] A microcomputer 9 reads this value that decreases, it outputs a digital signal to the D/A 
conversion circuit 10 by the side of forward so that the electrical potential difference of AO may 
return to 1.25V, and it controls it so that forward high tension rises. Consequently, a cation 
current also goes up. and ion balance control controls negative high tension, and is performed so 
that it may be set to A0=A1. 

[0036] That is. the electric discharge engine performance is maintained in the early condition by 
controlling forward high tension by this example so that a cation current always becomes fixed. 
[0037] Moreover, if the electric discharge capacity circuit changing switch 14 is turned ON and it 
changes to the "low" side, the input signal to a microcomputer 9 will be set to L level, and a 
microcomputer 9 will output a digital signal to the D/A conversion circuit 10 and 1 1 as shown in 
d rawing 4 , for example, so that it may make low the electrical potential difference impressed to 
the discharge electrode 2 of positive/negative, and 3 and the electrical potential difference AO 
outputted from a current / electrical-potential-difference conversion circuit 6, and 7 and the 
value of A1 may be set to 0.8V (it is 66H at digital value). In this case, where forward high 
tension is made low, control of ion balance as well as the above is controlled so that the value of 
A1 becomes equal to the value of AO. Consequently, although the electric discharge engine 
performance falls when the electrical potential difference impressed to the discharge electrode 
2-3 of positive/negative becomes low, an ozone yield can be stopped low. 

[0038] Furthermore, in the case of 0 (it is made digital value and is 00H), the detected value of 
AO or A1 judges a microcomputer 9 that high tension is unusual, it outputs a stop signal, and the 
output from the high-tension generating circuit 12-13 of positive/negative is stopped. 
[0039] 

[Effect of the Invention] According to this invention, in addition to the ability to aim at ion 
balance with a high precision, electric discharge performance degradation can be controlled. 
Although there was also the approach of making electric discharge capacity regularity changing 
pulse width, and controlling it by the electric discharge machine of an alternating current in the 
conventional direct-current electric discharge machine the most difficult, it was difficult for this 
to also keep electric discharge capacity constant However, according to this invention, it is 
easily realizable. 
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[0040] Two-step switching of the height of electric discharge capacity can be easily performed 
by changing the direct-current high tension of the high-tension generating circuit of 
positive/negative to high-tension mode and low-battery mode by control of a microcomputer by 
switch actuation. This is convenient to lessen an ozone yield even if it drops electric discharge 
capacity to some extent. 

[0041] positive/negative — if it enables it to set up offset of the controlled variable which 
carries out adjustable [ of the direct-current high tension ] by the volume for ion balance 
acljustable about one polarity even if few, ion balance adjustment can be performed to arbitration. 
If this has a touch-down object in near, since negative ion tends to flow on a touch-down object 
an electric discharge side will serve as the inclination to be charged in the forward direction, but 
when such, it is useful although polar balance of the positive/negative of an electric discharge 
side is aimed at. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole control-device configuration which is the 
example of this invention. 

[D rawing 2 ] It is the graph which shows the relation of the digital output which controls the high- 
tension generating circuit of positive/negative, and the high-tension output of these high- 
tensions generating circuit 

[Dra wing 3] It is the graph which shows a response with the ion current detection electrical 
potential difference when considering as high-tension mode (it being high mode about electric 
discharge capacity) with an electric discharge capacity circuit changing switch, and A/D- 
conversion data. 

[Drawing 4] It is the graph which shows a response with the ion current detection electrical 

potential difference when considering as low-battery mode (it being low mode about electric 

discharge capacity), and A/D-conversion data. 

[Description of Notations] 

1 Direct-Current Electric Discharge Machine 

2-3 Discharge electrode of positive/negative 

4 Cation Detection Electrode 

5 Anion Detection Electrode 

6-7 A current / electrical-potential-difference conversion circuit 

8 A/D-Conversion Circuit 

9 Microcomputer 

10-11 D/A conversion circuit . 

12-13 High-tension generating circuit of positive/negative 

14 Electric Discharge Capacity Circuit Changing Switch 

15 Volume for Ion Balance Adjustable 
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[Drawing 2] 
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